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PE3IOMETA HA HAYYHHU TPY/J1OBE

Ha MOJIK. aou. A-p uH:xk. YaBaap HukonaeB MuH4es,
HAYaJIHUK Ha KaTeapa ,,KOMIIOThPHU CUCTEMH W TEXHOJIOTHH
BBB (pakynrer ,,Aptunepus, [IBO u KUC” na HBY ,,B. JleBcku”,
MPEACTAaBEHU 3a y4acTUE B KOHKYPC 3a ,,ipodecop”

B 00J1aCT Ha BUcIeTO oOpa3oBaHue 5. TexHUUecKu HayKH,
npodecrnonanHo Hampasienue 5.3. ,, KoMyHUKalmoHHa 1 KOMOIOThbPHA TEXHUKA”,
Hay4YHa CIEeIHUAITHOCT ,,ABTOMAaTHU3UPaHU CUCTEMU 32 00paboTKa Ha HHGOPMAIIHS
ynpasienue‘, o6siseH B JIB Op. 106/15.12.2020 r.

I. JUCEPTALUSA, ABTOPE®EPAT U NIYBJIUKALIUU KBM
JAUCEPTALOUSATA 3A OHC ,,JOKTOP*.

HucepTtauus Ha Tema ,,Mojenrpane Ha aBTOMaTU3UpaHa CUCTEMA 3a 00padOTKa Ha
uHpopManmsaTa npu obpateH aneptypeH cunrte3®, 180 crp., 3ammurena npeag CHC no
ACYHNBO kM BAK BBB Boenna akagemust ,,I'. C. PakoBckn™ Ha 27.06.2003 T., numnioma
3a OHC ,nmoktop“ Ne 28864/30.01.2004 r., aBTOpedepaT u myOIMKALUU KbM
TUCEPTALMATA — HEe NOOIeHCAm HA PeyeH3UpaHe.

II. HAYYHHU TPYJAOBE, IIPEJCTABEHHN HA KOHKYPCA 3A
AKAJEMHWYHA JJI'BKHOCT , JOLHEHT* -
He noonedcam Ha peyeH3upaHe.

1. Monorpadmus.
»~MeTonu W aNropuTMHM 3a BBH3CTAHOBSIBAHE HA  PaJUOJIOKAIIMOHHU
M300pakeHUsl C M3IOJI3BAaHE Ha CHUHTE3UpaHa areprypa’ — He noodiedicu Ha
peyeH3upate.

2. Hayuyna my0Jukanusi B M31aHUs1, KOUTO ca ped)eprupaHn U HHIAEKCHPAHU B
CBETOBHOM3BECTHH 0a3H IaHHU ¢ HAYYHA UHGopMaums — 6 Op. He noonesxcam
Ha peyeH3upaue.

3. Hayuyna my0Jukanus B HepedeprpaHu CIMCAHUS ¢ HAYYHO pelleH3MpaHe

WIN B PeIaKTHPAHM KOJEKTHUBHH TOMOBe — 5 Op. He noonexcam Ha
peyenzupate.
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III. HAYYHU TPYJAOBE, IIPEACTABEHU HA KOHKYPC 3A
AKAJEMHNUYHA JJIIBKHOCT ,,JIPO®ECOP* — 3a peuenzupane.

1. Monorpadus.

3aryiaBue HA MyO0JIMKAIUATA

Pe3rome

Momnorpadwus ,,I3KyCTBEH UHTEIEKT —
TEOpHUs U IPUIOKEHUE TIPH
pa3no3HaBaHe HA PAAUOJIOKAIHOHHU
n300pakeHus

B MoHOTpadusiTa ca pasrienaHu KIaCH4eCKUTE U
ChBPEMEHHHM KOHIICNIIUA OT TEOpUsATa Ha
W3KYCTBCHHSI MHTEJIEKT W TIXHOTO MPUIIOKCHUE
npu oOpaboTkaTa Ha MHPopManusITa B IUPPOBH
PaZMOJIOKAIIMOHHN CTaHIIMK C W3IMOJI3BaHE Ha
npaB CHHTE3 Ha amneprypara Ha aHTeHaTa |
oOpaTeH CHHTE3 Ha anepTypaTa Ha aHTEHATa.

B TeopeTnyeH acniekT € aKIeHTHpaHO Ha METOIU
U TOOXOMUW OT o0yacTra Ha U3KYCTBEHHS
WHTEJICKT, CBbP3aHH MMO-KOHKPETHO C PA3BUTHETO
Ha HEBPOHHUTE MPEXKH, TCHETHUHUTE AJITOPUTMH,
pa3MMTara JIOTMKA, MAIIMHHOTO OOyYeHHE U
MAIIMHHOTO CaMOOOy4eHHE.

Ot mpuioxHa TJeAHa TOYKAa ca NPECTABEHU
PUMEpH 3a M3I0JI3BaHE HA U3KYCTBEH UHTEIICKT
npu  oOpaboTkaTa ¥  ONTHMHU3HPAHETO Ha
PaJMOIOKAIIMOHHN HW300pakKeHHsl, TOJYYCHH B
PaaMOJIOKAIIMOHHH CTAHIIMM ChC CHHTE3HpPaHa
ameprypara, KakTo M TpU pa3lo3HaBaHETO Ha
HaOJII0JJaBaHHUTE B KaJbpa OOCKTH.

M3non3BaHu ca MareMaTuyecku MOJAENTU Ha
CJIOXKHU CUTHAJIM, aITOPUTMHU 3a TOJIy4aBaHE U
perucTpupane  Ha  paamoxojorpama  OT
KOMIUIEKCHUTE TPACKTOPHU CUTHAJIH, KAKTO U
METOM W QIrOpuTMH 3a [udpoBaTta UM
o0paboTka. JIeMOHCTpUpaHHU ca pe3yATaTUTE OT
NIPOBEICHU YHUCIICHU CUMYJIAIIMOHHH
CKCIICpUMEHTH, C KOUTO C€ TOTBBPXKIaBa
KOPEKTHOCTTA Ha MPEIOKEHUTE METOIN, MOJICTTH
U aJITOPUTMH.

B u3nokeHWeTo € W3MOJI3BaH HaydyeH CTWI Ha
M3Ka3a, HO UJCUTE B OCHOBHUS TEKCT Ca MOSICHEHU
Y WIFOCTPHUPAHU 110 TIOJIX OIS HA4HH, 32 1a ObaaT
JNOCTBITHM W pa3OupaeMu 3a 3aWHTCPECOBAHUS
YHUTATEI, KOWUTO HE € MPOPUINPAH CIICIUATHCT B
obnmacTra Ha  W3KYCTBEHHS  WHTEICKT U
ChBpEMEHHATa PaInOIOKAITHSI.
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2. Hayyna my0jmkanus B U31aHUS, KOUTO ca ped)eprupaHd U HHIEKCUPAHU B
CBETOBHOM3BECTHH 0a3M JaHHM ¢ HAy4YHA nHopmanus — 14 Op.

z

3arsiaBue Ha MyOJUKAIUATA

Pe3rome

[Ipouenypa 3a peKOHCTPYKLHUS HA
TpUU3MEPHH N300pakeHus ot ISAR
CUTHAJIM MOJIyJIMpaHu ¢ koj Ha bapkep

B nacrosimaTta craTtus € nmpeicTaBeH Tpuu3MepeH
MOJIeT Ha CHUrHal C oOpaTHa CHHTE3UpaHa
aneprypa (ISAR) ¢ dazoBa xomoBa Mo ynanus ¢
kon Ha bapkep (BPCM). Paspaborena e
KOpeJlallMOHHA MpoLeaAypa 32 Bb3CTAHOBSIBAaHE Ha
n3o0pakeHue 4pe3 oOpaboTka Ha TPUUIMEPHHU
ISAR  naHHwm. N3BbpieH €  4YHUCIECH
cUMyJlallMOHeH ekcrniepuMeHT ¢ ISAR curnan c
daszoBa koj0Ba Moaynamus Ha Barcer, 3a ga ce
JEMOHCTpUpPA BAJIUIHOCTTA Ha MPEITIOKEHUS
Monen Ha ISAR curHam u KopenarmoHHATa
mpoleaypa 3a BB3CTAaHOBSIBAaHE Ha PagHoJIO-
KallUOHHOTO HM300paX€HUETO.

ISAR TtexHuka ¢ u3noyi3Bane Ha (a3oBO
KOJMPaHU MOJYJUPAHU CUTHAIIHN C
KOMITJICMEHTapHH KOJIOBE

B ta3u craTus e npeacTaBeH HOB MOJIEN Ha CUTHAIT
OpU pajJapHU CHUCTEeMH C oOpaTHa CHUHTe3upaHa
areptypa (ISAR) ¢ wusmonsBane Ha ¢aszoBa
MOIyJamust €  KOMIUIEMEHTapHH  KOJOBE.
Wznoms3Ba ce anropurbM Ha Kopenauus 3a
KOMIIpeCHpaHe Ha JIaHHUTE [0 pa3CTOSIHUE U
OBp30 crekTpanHo npeoOpasyBane Ha Dypue 3a
a3uMyTajgHO Kommpecupane. llpeacraBenure
NpOIeIypy 3a BH3CTAaHOBSIBAHE Ha M300pakeHUs
ca WHBapUaHTHH CHOPSMO TapaMeTpUTe Ha
TpaeKTopusATa Ha oOekTa. VI3BbpIleH € U YuCiIeH
eKcIepuMeHT BbpXy cuMmynupanute ISAR naHHu.

TexHuKka 3a OTKpHBaHe U
uneHTuduupane Ha CTenT menu ¢
n3noisBade Ha ISAR curnamu c
KOMILUIEMEHTapHH KOJIOBE

B Ta3u cratusa ce ananusupa opuruHaiHa [ISAR
TeXHUKa 3a oOTkpuBaHe Ha CreaTr uenu u
BB3CTaHOBsIBaHE Ha M300paxenuero. [Ipeayarat
ce reomerpusi Ha 2-D cuenapuss Ha ISAR wu
AQHAJMTUYHU  W3pa3d 3a  ONpeleisHe Ha
TpaekTtopusita Ha uenta. Cb3gaBa ce MOJen Ha
ISAR curnan ¢ xommiemeHTapeH (Ha3oB KO,
OTpa3eH OT OKOJHATa Cpella B MPUCHCTBUETO Ha
Crentr mwen. Ilpunara ce mnpouenypa 3a
aBTOMATHYHO (PoKycHupaHe, KaTro ce H3MO0JI3Ba
II'bPBA TOYKA C MMO-HUCHK MHTEH3UTET. M3BBpIIBa
ce KoMmmpecHuss Ha oOxBaTa Ha Kopenamus |
PEKOHCTPYKIIMS Ha H300paKEHUETO C KOMITPECHUS
Ha FFT a3sumyTt. 3a na ce mpoBepr KOPEKTHOCTTA
Ha MoJiesa U cnocoOHocTTa Ha TexHukara ISAR
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3a oTKpuBaHe Ha CTENT 1eJIM U PEKOHCTPYKIIMS Ha
N300paXEHNETO Ha 00EKTa, Ce U3BBPILIBA YHCIICH
€KCIIEPUMEHT.

ISAR texnuka 3a oTkpuBane Ha Ctent
LEJU U PEKOHCTPYKIUS Ha
PaZMOIOKAIIMOHHO U300paXeHMs

B Tta3u crarus e npenacraBena opuruHaiHa [SAR
TeXHUKa 3a oOTkpuBaHe Ha CreaT uenu u
BBH3CTAHOBSBAHE Ha PaJMOJIOKAIIMOHHO H300pa-
xeHue. Pa3paboTeH e reoMerpudeH Mojen Ha
ISAR curnan ¢ ¢aszoBa momyrnanus ¢ KOJ Ha
bapkep, oTpazeH oOT OkonHara cpega C
npucbkcTBUe Ha Crent nen B Hero. Ilpunara ce
npoleaypa 3a aBTOMaTUYHO GOKyCHpaHe, KaTo ce
M3I0J13Ba ITbpBAaTa TOYKA C II0-HUCHK UHTCH3UTET.
PexoHCTpyKIMs Ha M300paKEHUETO CE U3BBPIIBA
ype3 FFT  asumyranHa  koMmpecus U
KOpEJallMOHHA KOMIIPECUS Ha JAaHHUTE 110
pascTosiHue. 3a Ja ce IPOBEpHU KOPEKTHOCTTa Ha
Mozena u crnocodHoctTa Ha ISAR TexHukara 3a
oTKpuBaHe Ha CTENT LEJIH U PEKOHCTPYKLIMS HA
U300paKEHUETO, CE W3BBHPIIBA CUMYJIAIMOHEH
YHUCJIEH EKCIIEPUMEHT.

ISAR u3o6pa3zsBane Ha KopaOHaTa IIe
B MOPETO

B Tasum pabora ce mpemmara o6obmen ISAR
NOJIXO0Jl 3a pemaBaHe Ha npobiema ¢ SAR 3a
PEKOHCTPYKIIHS Ha U300pakeHUE U pa3lo3HaBaHe
Ha KopaOHu 1ieu. O0bpHATO € BHUMAHHUE HAa HOBA
neUHUIMS Ha KOOPJAMHATUTE HA TPUU3MEPHUS
cueHapuii Ha SAR. IlpwioxeH e aHanUTHYEH
TEOMETPHUYCH TOJIX0/1 32 OTIPEC/IsTHE Ha BIIIOBUTE
KOOpJIMHATH Ha KopaOHaTa I1IeT B MOpETO.
M3BexxgaTr ce MaTeMaTHMYeCKH U3pa3d  3a
OTpeNeNisHE Ha HAKIOHEHOTO  Pa3CTOSHHE.
MopaensT Ha oTpasenuss SAR curnan € cbCTaBeH
OT JIMHEWHO YeCTOTHO MOIYJIHMpAH CHUTHAN, C
OTYNTAaHE Ha TEOMETpHUS M CBOWCTBA Ha
OTpaXEHHE Ha OJIECTAIIUTE TOYKH OT OOEKTa.
[Ipouenypara 3a PEKOHCTPYKIIMS Ha
N300paXCHUETO  BKIIOYBA  KOMIIpECHsS  TI0
pa3CTOSIHUE Ype3 KOpeNallMOHHA TMpoleAypa u
Obp30  mpeobpasyBane Ha  Dypue 3a
KOMIIpECHpaHe Ha JIaHHHWTE 10 a3uMyT. 3a J1a ce
MIPOBEPH HOBaTa KOHIICTIIIUS 332 BH3CTAHOBSIBAHE
Ha [SAR wu3oOpaxeHuero ¢ OTYMTaHE Ha
TpynHoctute npu SAR moaxona, ce mposexnaa
YHUCJIEH €KCIIEPUMEHT.

TexHuka 3a pekoHcTpykiusa Ha [SAR
M300paXKeHus C U3I0JI3BaHE Ha

B Ta3u pabora ce npesuiara HoB TpunusmepeH (3-
D) Monen Ha neTepMHHHUPAHU KOMIIOHEHTH Ha
ISAR TpaekTOpuUIHUM CHUTHAJIM CbC CTENEHHA
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CTBhIIAJIOBUAHA YCCTOTHA MOAYyJIallUd U
MHOKCCTBO ITPUCMHUIIA

HAM-TIOBPA CTATHS HA
KOH®EPEHIIUATA —
HAT'PAJEHA C ILTAKET "
IMAPUYHA HATPAJIA OT 1000$

yecTtoTHa Moaynamus. 3-D reomerpusita Ha [SAR
€ OIHUCaHa MOCPEACTBOM aHATUTUYHA TEOMETPHUSL.
['eomerpusita W KUHEeMaTHMKaTa Ha OOEKTa U
cuctemata 3a Habmozaenue Ha ISAR ca onucanu
B oT/IeNiHa 3-D nexapToBa KOOpJMHATHA CUCTEMA.
OOGEeKTHOTO  MPOCTPAHCTBO,  JBHXKEIIO  CE€
MIPaBOJIMHEIHO, € TIPEJICTABEHO KaTO TPUU3MEPHA
pedoBHA Mpexa OT H3O0TPOIHU pa3cerBanin
Touku. M3BexJaT ce aHANIWTUYHUTE U3pa3u 3a
W3UYHCIIABaHE HA PAa3CTOSHUETO JO auara3oHa Ha
pasceiiBalliuTe TOYKH B IMPOCTPAHCTBOTO Ha
obekra. Cnoxuusar curnan ISAR, otpazen ot
TpUU3MEpHATa 1€, C€ MoJiydaBa OT YETUPHU
MPUEMHHUKA, IOCTABEHU MO OCUTE U HAYaJIOTO Ha
KOOpJIMHATHaTa cCUCTeMa 3a Habmtoienue. Yetnpu
2-D ISAR curHama, perucTpupaHu  OT
IIPUEMHHULIN, U3IVIEXKIA ca YeTupH 2-D npoexuuun
Ha 3-D ISAR curnana. 3-D uzo0paxkeHHeTo ce
pasriexxkaa kato Habop or 2-D um3obpakeHus,
u3BieueHu ot 2-D ISAR curHamHute mpoeKIum.
[Ipouenypara 3a BH3CTAHOBSIBAHE Ha
M300paKEHUETO BKIIOYBA KOMIIPECUS KAKTO I10
pascTosiHMe, Taka W 1O a3uMyT. bbp3u
npeoOpazyBanusi Ha Dypue ce mpuiaratT KbM
BCsKa AByMepHa npoekuus Ha curHan ISAR, 3a na
ce peanu3upa KOMIIpECHUS MO pa3CTOSAHUE U
azumyTaiiHa  kommpecus.  CHUHXPOHU3UPAHO
MojJpaBHsIBaHE Ha oOXBaTa MW TEXHUKA 3a
aBTOMATHYHO (OKycHpaHe ce MpuiaraT KbM
BCsiKa MostydeHa npoekius Ha ISAR curnan. 3a ga
ce wumoctpupa Bb3MOkHOCcTTa Ha 3-D ISAR
MOJieJla Ha CHUTHAJla C€ U3BbpIIBA YHUCIIEH
€KCIIEPUMEHT.

[IpoctpancTBeHa kopenanust SAR
CUCTeMa C KOMILJIEMEHTapHU CUTHAIIU

B Tasum pabGota ce u3nosi3Ba HOB AHAIUTUYEH
reOMETPUYEH NOIXO0/I B ONIMCAHUETO HA CLIEHAPUS
Ha pajap cbc cuHTe3upaHa amneprypa (SAR) u
dazo-xomoBa MoaynIanMoHHa TexHWKa Ha SAR
CUTHAII C KOMIUIEMEHTapHM KOJOBE C BHCOKa
pasfenuTenHa CHOCOOHOCT M TpoIenypa Ha
IPOCTPAHCTBEHA KOpENIalus 3a PEKOHCTPYKIIMS
Ha u300paxeHus. OOEKTUTE Ha MOBBPXHOCTTA Ha
3emsTa ca U300pa3eHy B TpUM3MEPHA JEKapTOBa
CUCTEMA U ca NPEACTABEHHU KaTO IPYIU OT TOUKH,
KOUTO IPECTABIABAT U30TPOIHH Pa3CcCeBATENM C
pazIu4yHa WHTEH3MBHOCT [0 OTHOILIEHHWE Ha
TEXHUTE OTpa)KaTesHu cBolicTBa. He ce mpuiarar
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OrpaHUYEHUs npu OIPEEIISTHETO Ha
pa3CTOSHUATA HA OJNECTSIIUTE TOYKH OT TOYKATa
Ha HaOJIoZeHME, JIOKAJM3UpaHa Ha CaMoJeTa,
JBWDKEI]Aa C€ C TIOCTOSHHAa CKOPOCT IO
IpaBOJIMHEHHA TpaeKTopus, IIPOU3BOJIHO
opueHTupaHa B 3-D ngekaproBa cucrtema.
OOexkTuTe Ha NOBBPXHOCTTa Ha 3eMmsTa ca
MOJICBETEHU OT JONBIHUTETHH (Pa30oBU KOIOBU
UMIIYJICH, OCHUTYpsIBAalllU BHUCOKA pa3lesIUTENHA
cnocobHoct mnpu  Qopmupane Ha  SAR
U300paKEHUETO. Upes npujiarate Ha
F€OMETPUYHO CYMUPAHE HA CUTHAJIM, OTPa3€HU OT
OTJCJIHUTE TOUYKOBH pa3ceiBaTeld OT 0OEKT ChC
cioxHa (popma, ce ch3aBa TPUU3MEPEH MOJIET Ha
SAR curnan. Pazpaborena e mpormenypa 3a
PEKOHCTPYKLMS ~Ha  M300pakKeHHETO  4Ype3

KOpEJIAIIOHHO-TIPOCTPAaHCTBEHA npoueaypa.
Pedepentnata  ¢Qynkums, HeoOxoauma 3a
OCBIIIECTBABAHE Ha IPOCTPAaHCTBEHATA

KOpeJaIus, ce U3rpaxaa npu NpeanoioKeHUETo,
Yye 30HaTa 3a HaOJIOJEeHUE € MpEeJICTaBeHa KaTo
TpUM3MEpPHA paBHOMEpHA pelieTka, B YHHTO
BB3JIM Ca MOCTAaBEHW HW3O0TPOIHU pa3cerBaIu
TOYKM C WUACHTUYHU HWHTEH3UTETH. 3a Ja ce
nposepu To3u SAR nmoaxona, ce U3BbpIIBA YUCTIECH
€KCIIEPUMEHT.

TpunsmepHa TexHHUKa 32
pexoHcTpyKius Ha ISAR n3o0pakenus
C U3IOJI3BaHE HA MHOKECTBO
MIPUEMHULIN

B Tta3u pabota ce mpeanara HOB TpuusmepeH (3-
D) monen Ha AeTepMUHUpAHM KOMIIOHEHTH Ha
TpackTopHuTe curHaiu Ha I[SAR c¢ nuHeitHa
yecTtoTHa Moaynamus. 3-D reomerpusita Ha [SAR
€ oOolMcaHa BbB3 OCHOBAa Ha AHATUTUYHUS
FeOMETPUYEH  MOJXO/I. l'eomerpusita
KrnHeMaTukaTa Ha obekrta u ISAR cucremara 3a
HaOMroJieHWe ca omucaHu B otraenHa 3-D
JeKapToBa KoopauHaTHa cuctemMa. OOEKTHOTO
MPOCTPAHCTBO, ABUXKEIIO CE€ MPABOJIMHENHO, €
NpEACTaBEHO Karo TpUM3MEpPHA pPaBHOMEpPHA
Mpeka OT M30TPOIMHH pa3celBalld  TOYKH.
M3Bexxgar ce  aHaANUTUYHUTE  U3pa3d  3a
W3UYHCIIIBaHE HAa PA3CTOSHUETO J0 Juara3oHa Ha
pasceiiBalliuTe TOYKH B IMPOCTPAHCTBOTO Ha
ob0ekra. Cnoxuusar ISAR curnan, oTpazeH oT
TpUU3MEpHATa 1€, C€ MoJiydaBa OT 4YETUpHU
MIPUEMHUKA, IOCTABEHU 110 OCUTE U HAYaJIOTO Ha
KOOpJIMHATHATa cucTeMa 3a HaOmoeHue. Yetupu
2-D  ISAR cwurHama, perucTpupaHu  OT
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NPUEMHMIIM, CE€ pa3riexaar KaTto detupu 2-D
npoekuun  Ha 3-D  ISAR  cwurnama. 3-D
N300pa’keHUETOo ce pas3riexaa karo Habop ot 2-D
n300pakeHus, u3BjieueHu ot 2-D npoekuuure Ha
ISAR curnan. Ilpouenypara 3a Bb3CTaHOBSIBaHE
Ha M300paXKEHUETO BKJIIOYBA KAaKTO KOMIIPECHUs
0 pa3CTOsiHWEe, Taka M MO a3uMyT. bbp3u
npeobOpasyBanus Ha @Dypue ce mpuiaratr KbM
BCsIKa IByMepHa npoekius Ha curHan ISAR, 3a na
ce peajau3udpa KOMIIpECHs [0 pa3CTOSHUE U
azuMmyTtanHa  kommpecus.  CHHXPOHU3UPAHO
NOJIPaBHSBAHE II0 PA3CTOSIHUE M TEXHUKA 3a
aBTOMaTUYHO (POKycHpaHe ce mpuwiarar KbM
BCsiKa nojydeHa npoekuns Ha [SAR curnan. 3a na
ce wumocTtpupa Bb3MOkHOcTTa Ha 3-D ISAR
MoOJleJla Ha CHUTHajla ce€ U3BbpPIIBA YHCIEH
€KCIEPUMEHT.

Moaenupane Ha ISAR curnanu u
PEKOHCTPYKIIUS HA U300paKEHUS C
aBTO()OKYCHpPOBKA Ype3 MUHUMHU3UPAHE
Ha EHTPOMHUATA

HAM-IOBPA CTATHUS B
CECHUSITA

B Tasu pabora ce mnpemiara Monxenl Ha
JNETEPMUHUPAHU KOMIIOHEHTH Ha TPAEKTOPHUS
ISAR curHan cbC CTBIANOBUIHA YECTOTHA
Moaynanus Ha 6asata Ha 3-D reomerpusita Ha
ISAR. OGeKTHOTO HPOCTPAHCTBO, JBHXKEIIO CE
IIPABOJIMHENHO, € MPEACTABEHO KaTO TPUU3MEPHaA
pedOBHA Mpeka OT M30TPONHHU pascerBallu
ToukH. M3Bexaar ce aHaTUTUYHUTE HU3pa3H 3a
W3UYUCIISIBAHE HA  Pa3CTOSIHUSL 10 BCEKH
pasceiiBaTenl Ha TOYKUTE B IMPOCTPAHCTBOTO Ha
oOekra. Ilpomenypara 3a BbB3CTAHOBSIBAaHE Ha
n300pakeHue BKJIIOYBA KOMIIPECUSI KaKTO II0
pa3cTosiHME, Taka M IO a3uMyT. TexHuka Ha
KpbCTOCAaHA KOpeialys U ce mpujiarat upe3 0bp30
npeobpasyBane Ha @ypue (FFT) kM 2-D ISAR
CUTHaJla, 3a Ja C€ pealusupa CbOTBETHO
KOMIIpeCHs] 10 pPa3CTOsIHME W a3uMyTajHa
Kommnpecuss.  TexHuka  3a  aBTOMAaTHYHO
dokycupane, 6azupaHa Ha MHUHUMHU3UpPAHE Ha
EHTpPONHUATA, € TMPHIOKEHa KbM BCEKH OT
orpazenute ISAR curnanu. 3a na ce wiroctpupar
BB3MOKHOCTUTE Ha Mojena Ha ISAR curnana u
na ce mpoBepu (azoBaTa KOPEKIUs, U3IIbIHEHA
ype3 MHMHMMH3UMpaHe Ha  EHTpONuATa, €
pa3paboTeH YMCIIEH EKCIIEPUMEHT.

10

SAR u300pa3siBaHe Ha JBMKEIIA Ce el

B mnpemnoxenata pabora e pasriemaHa HOBa
reoMeTpHsl Ha pajiap ChC CUHTE3MpaHa aneprypa,
HapeueHa [eHepanu3upaHa reomMeTpus Ha
obpatnus aneprypeH cunte3 (GISAR). [Ipennara
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ce HoB TpumsMmepeH (3-D) wmomen Ha
JNETEPMUHUPAHU KOMIIOHEHTH Ha TPACKTOPHUTE
curHamu Ha GISAR c¢bc creneHHa yecTOTHa
Monaynamusa. 3-D reomerpusita Ha GISAR e
onycaHa C [OMOIITa Ha aHaJIUTUYHATa
reomeTpusi. ['eomerpusta M KUHEMaTUKaTa Ha
oOexTta u cucreMmara 3a HaOmonenue GISAR ca
onucaHu B otaenHa 3-D nekapToBa KOOpJIMHATHA
cucTeMa. CranuonapHure o0eKTH ca
MpEeACTaBEHU B TPUU3MEpPHA PEIOBHA MpEka OT
W30TPOTHU pa3cerBallll TOYKH, OTHOCHUTEIHO
JIBIDKEIIM CE€ MO0 OTHOIIEHHE Ha CcHcTemaTa
GISAR cbc ckopocrra Ha Hocutens SAR.
Hocurenar na SAR ce cuurta 3a HENOJBMKEH,
MIOCTaBEH B HAYAJIOTO HA KOOp/IMHATHATA CUCTEMA
3a HabmoieHue. CTallMOHAPHUTE TIEJIH CE JBUXKAT
ChC CJIOKHATa CKOPOCT, paBHA HAa FTEOMETPUYHATA
cymMa Ha IeJeBaTa CKOPOCT M CKOpOCTTa Ha
Hocuteist Ha SAR. M3BexnaT ce aHAIUTUYHUTE
U3pa3d 3a U3UMCISABAaHE Ha Pa3CTOSHUETO [0
JMana3oHa Ha  pa3ceBallUTe TOYKA  Ha
HEMOJIBIDKHATA CIIEHA W JBIDKEIIUTE Ce LEIu.
[Tpouenypara 3a PEKOHCTPYKIIUS Ha
M300paKEHUETO  BKJIIOYBA  KOMIpPECHS IO
Pa3CTOSIHUE U KOMIIPECHSI TI0 a3UMYT: TEXHHKA 3a
KpbcTOocaHa Kopenanus kbM curHail GISAR 3a
peanu3upaHe Ha KOMIIPECHS IO Pa3CTOSHUE U
TpaHchopMallds Ha YeCTOTa 32 KPaTKO BpeMeE ce
U3MOJ3Ba 3a peaju3upaHe Ha a3uMyTajHa
kommpecus. I[logpaBHsiBaHE MO pa3CTOSHUE U
TEXHWKAa 3a AaBTOMAaTHYHO (OKyCHpaHE ce
npuiarat kbM curhana GISAR. 3a pa ce
uiocTpupa Bb3aMokHoctTa Ha 3-D ISAR mozena
Ha CUTHAaJIa € peau3upaH YHUCIEH EKCIEPUMEHT.

11

Cumynanuonexn mojaen Ha CDMA
CUCTEMA 3a ONTUYHA KOMYHHUKAIUS

Tasm cratus mpenjara CUMYJIAIIMOHEH MOJIeT Ha
ONTHUYHA KOMYHUKAI[MOHHA CHCTEMA C pa3/IeIisIHe
Ha KaHAJIUTE C U3MOJI3BAHE OPTOTOHATIHU KOJIOBE.
CumynanuOHHUST MOJEN Mpea0CTaBs
BB3MOXKHOCT 32 ACHMHXPOHEH JOCTBII JI0 OOIIMs
ONTUYEH HOCUTE]I Ha NPOU3BOJIEH  Opoii
noTpebutenu. PaspaboTeHata cuMyanroHHA
cxema Ha onruuHata CDMA cucrema ce
U3M0JI3Ba 3a MpOCIEAsiBaHE Ha peakiusTa Ha
KOMYHUKaI[MOHHATa CUCTEMa, 3a M3CIEJBaHE U
aHaJu3 Ha pa3JIMYHU OINTUYHU OPTOTOHATHH
KOJIOBE€ C pa3jgu4yHu NapameTpH, MpUeMallu
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pa3IMyYHU MO CTPYKTYpa U BUJ LIYMOBE B OOLIHS
KOMYHUKAIIMOHEH KaHAJL

12

Pexonctpykiusa Ha TpunsmepHo ISAR
M300pa’keHue C U3IMO0JI3BaHE Ha
curHaim ¢ kox Ha bapkep

B HacrosimaTa cratys € u3BbPIICHO aHATUTUYHO
onucanue Ha TpumdMepHa (3-D) reomerpus Ha
pamap ¢ obpatHa cuHTe3upaHna aneprypa (ISAR).
Co3naBa ce mojen Ha 3-D ISAR curnan ¢ ¢azoBa
komoBa Mopayimamus Ha Barker (BPCM).
Pazpabotena e mporeaypa 3a peKOHCTPYKIHS Ha
u300pakeHue, BKIIIOYBAIA KOMIIPECHUS IO
pa3CTosiHUE 4Ype3 KpbhCTOCaHAa Kopenanus |
a3UMyTaJIHO  KOMIIpecHpaHe  upe3  OBp30
npeoOpazyBane Ha Dypue 3a JTaHHUTE OT BPEMEBHU
pen. YucneHust eKCIIEPUMEHT BBPXY
cumynupanute ganHu Ha ISAR c da3oBa kogoBa
monymanusi Ha Barker ce m3BwbpmiBa, 3a nma ce
JEMOHCTpUpPA BAJIUJIHOCTTA Ha MPEIJIOKECHUS
monen Ha ISAR curman um mnpouenypara 3a
Bb3CTaHOBsABaHe Ha ISAR wu3ob0paxeHuero u
KaueCTBOTO Ha PEKOHCTPYUPAHOTO U300pasKeHHE.

13

N3o0pazsiBaHe Ha 11e7IeBH KOpad OT
SAR upe3 uHAYIHPAHO JOMBJIHUTEIIHO
JIBUKCHHC

B Tasu pabora e pasrmeman o6obmen ISAR
MOJX0Jl 3a pemaBaHe Ha npobiema cbec SAR 3a
PEKOHCTPYKIIUS M Pa3o3HaBaHE Ha U300paKeHNE
Ha KopaOuu uenu. [Ipeqnara ce HoBa neUHUITIS
Ha KOOPJAMHATUTE Ha TPUU3IMEPHUS CIIeHapuil Ha
SAR. BHenpeH € HOB aHAIUTUYEH T€OMETPUUCH
MOAXOJ 3a ONpeAesisiHE Ha  HAKJIOHEHOTO
pa3CTOossHUE W BIJIOBUTE KOOPAMHATH  Ha
KopabHaTa 1en B Mopeto. M3Bexmar ce
MaTEeMaTHYEeCKH U3pa3W 3a ONpeleisHe Ha
HaKJIOHEHOTO  pa3crosiHue. Mogenpr  Ha
oTpa3zeHusi SAR curHan € cbCTaBeH OT JMHEHNHO
YECTOTHO MOIYJIUPAH MPe/laBaH CUTHAT U 3aBUCHU
OT TEOMETpHsITa U CBOWCTBA Ha OTpPaKEHHE HA
onectsamure Toukud Ha oOekrta. [Ipomeaypara 3a
BH3CTAHOBSIBAHE Ha HW300paKEHUETO BKJIIOUBA
KOMIIpECHpaHe Ha JIaHHUTE [0 pPa3CTOSIHUE U
a3uMyT 4pe3 0Bp30 npeodpazoBanue Ha Dypue.
3a J1a ce mnpoBepud HOBATa KOHLENIHUS 3a
Bb3cTaHOBsABaHe Ha ISAR wu3oOpaxenuero B
cpaBHeHHe cbCc SAR moaxona, ce mpoBekIa
YHCJIEH €KCIIEPUMEHT.

14

Opranuzanusi ¥ UHTETpaIus Ha
OBATaPCKOTO MOPCKO JIETIO
Harnmonanuu cucremu 3a HaOIIOIEHNE
U HAOJII0IEHME

HacTrosimara craTust mpeacTaBs HaKpaTKO UaeATa
3a UHTerpupaHa IaTGopma, KOSTO Ja ce
U3M0J3Ba 3a €IMHEH OOMeH Ha uHopMmauus B
MopckaTta o00JacT MeXIy 3aMHTePEeCOBAaHUTE
kopecnioHaeHTH B EBpomnelickus cpro3  (EC).
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[IpoexThT € m3BecTeH ome Karo olma cpena 3a
cnonensiHe Ha nHpopmarus (CISE). M36poenute
NPUHIMIIK OTYUTAT M3MCKBAHUATA U Kak Ja ce
usrpaan  1uardopmara,  pazpaboTeHa  OT
pabotHute rpynu Ha CISE. [IpeacraBeH e kpaTbk
nperyieq; Ha BHeApeHute cuctemu B EC, kakTo u
Ha HalMOHAJMHWTE TakuBa. [lo3oBaBaliku ce Ha
apxutektypHara Buszusg Ha CISE, aBTopute
npeJyiaraT TPUCIOCH MOJENl Ha OpraHu3aus Ha
pa3InYHUTE MOTPEeOUTENICKU 00IIIHOCTH,
NPUCHCTBAIY HA HUBOTO HA HAI[MOHAIHUS Bb3ell
CISE. MogenbT €  OpUEHTHpPAH  KbM
(YHKIMOHATHO M3MOJ3BaHE Ha HMHTErpuUpaHaTa
cuctema. [ledpuHupanu ca uenuTe W 3aJayUMTe,
pelLlIeH! B pa3jIMYHUTE CIIOEBE Ha MPEIOKEHUs
OpraHU3alMOHHUS MOJIEN.

08.02.2021

[Tosik. mou. I-p UHXK. Yanap MuHueB
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SUMMARY OF SCIENTIFIC PRODUCTION
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I. DISSERTATION, ABSTRACT OF THE DISERTATION AND
PUBLICATIONS TO THE DISSERTATION.

Dissertation titled “Modeling of an automated system for information processing
in reverse aperture synthesis”, 180 pages, defended before the Specialized Scientific
Council (SSC) at the Military Academy “G. S. Rakovsky” on 27.06.2003, diploma for
educational and scientific degree “Doctor” Ne28864/30.01.2004, abstract and
publications to the dissertation — not subject to review.

II. SCIENTIFIC PRRODUSTIN PRESENTED IN THE COMPETITION
FOR ACADEMIC POSITION “ASSOCIATE PROFESSOR” —
not subject to review.

1. Monograph.
“Methods and algorithms for radar image reconstruction using synthetic
aperture” — not subject to review.

2. Scientific publication that are referenced and indexed in world-famous
databases with scientific information — 6 pieces, not subject to review.

3. Scientific publication in unreferenced journals with scientific review or in
edited collective volumes — 5 pieces, not subject to review.
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III. SCIENTIFIC PRRODUSTIN PRESENTED IN THE COMPETITION
FOR ACADEMIC POSITION “PROFESSOR*.

1. Monograph.

Title

Summary

Monograph “Artificial intelligence -
theory and application in radar image

recognition”

This monograph examines the classical and
modern concepts of the theory of artificial
intelligence and their application in information
processing in digital radar systems using direct
synthesis of the antenna aperture (SAR -
Synthetic Aperture Radar) and inverse synthesis
of the antenna aperture (ISAR — Inverse Synthetic
Aperture Radar).

In theoretical terms, emphasis is placed on
methods and approaches in the field of artificial
intelligence, related in particular to the
development of neural networks, genetic
algorithms, fuzzy logic, machine learning and
machine self-learning (deep learning).

From a practical point of view, examples of
artificial intelligence usage in the processing and
optimization of radar images obtained in SAR and
ISAR systems are presented, as well as image
recognition procedures considering observed
objects in the frame.

Mathematical models of complex signals,
algorithms for obtaining and recording a radio
hologram from complex trajectory signals, as well
as methods and algorithms for their digital
processing are used. The results of numerical
simulation experiments are demonstrated, which
confirm the correctness of the proposed methods,
models and algorithms.

Although a scientific style of expression is used in
this monograph, the ideas in the main text are
explained and illustrated in an appropriate way to
be accessible and understandable to the interested
reader who is not a specialist in the field of
artificial intelligence or modern radar systems.
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2. Scientific publication that are referenced and indexed in world-famous
databases with scientific information — 14 pieces.

Title

Summary

Three Dimensional Image
Reconstruction Procedure over
Barcer’s Code Modulated ISAR Signals

In the present paper a three-dimensional model of
inverse synthetic aperture radar (ISAR) signal
with Barcer’s phase code modulation (BPCM) is
created. Correlation image reconstruction
procedure over three-dimensional ISAR data is
developed. Numerical experiment over the
simulated ISAR data with Barcer’s phase code
modulation is accomplished to demonstrate the
validity of the proposed ISAR signal model and
correlation image reconstruction procedure.

ISAR Technique with Complementary
Phase Code Modulated Signals

In this paper a new model of inverse synthetic
aperture radar (ISAR) signal with complementary
code phase modulation is presented. Correlation
algorithm for range compression and spectral fast
Fourier transform for azimuth compression are
exploited. The presented image reconstruction
procedures are invariant to the object’s trajectory
parameters. Numerical experiment over the
simulated ISAR data is also accomplished.

Complementary Code ISAR Technique
For Stealth Target Detection And
Identification

In this paper an original ISAR technique for
stealth target detection and image reconstruction
1s analyzed. Geometry of 2-D ISAR scenario and
analytical expressions for trajectory target
determination are suggested. A model of the
complementary phase code ISAR signal reflected
by environment in the presence of the stealth
target is created. Autofocusing procedure using
first point with the lower intensity is applied.
Correlation range compression and FFT azimuth
compression image reconstruction is performed.
To verify the correctness of the model and ability
of the ISAR technique for stealth target detection
and image reconstruction numerical experiment is
accomplished.

ISAR Technique for Stealth Target
Detection and Image Reconstruction

In this paper an original ISAR technique for
stealth target detection and image reconstruction
is presented. Geometrical model of Barcer’s phase
code ISAR signal reflected by environment whit
stealth target presence in it is developed.
Autofocusing procedure using first point with the
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lower intensity is applied. Correlation range
compression and FFT azimuth compression image
reconstruction is performed. To verify the
correctness of the model and ability of the ISAR
technique for stealth target detection and image
reconstruction ~ numerical ~ experiment s
accomplished.

ISAR Imaging Of The Ship Target At
Sea

In this work a generalized ISAR approach to
solve the SAR problem for image reconstruction
and ship target recognition is suggested. A new
coordinate definition of the 3-D SAR scenario is
addressed. An analytical geometrical approach to
define apparent Yaw, Pitch and Roll angle of the
ship target at sea is implemented. Mathematical
expressions to determine slant range distance are
derived. The model of the SAR signal return is
composed by a linear frequency modulated
transmitted signal, geometry and reflectivity
properties of sparkling points of the object. Image
reconstruction procedure includes correlation
range compression and fast Fourier transform
azimuth compression. To verify the new ISAR
image reconstruction concept with respect to SAR
problem a numerical experiment is carried out.

ISAR Image Reconstruction Technique
With Stepped Frequency Modulation
And Multiple Receivers

BEST PAPER OF
CONFERENCE - Placket and
1000$ Award

In this work a new three-dimensional (3-D) model
of deterministic components of ISAR trajectory
signals with stepped frequency modulation is
suggested. 3-D ISAR geometry is described by
means of analytical geometry. The geometry and
kinematics of the object and ISAR observation
system are described in separate 3-D Cartesian
coordinate system. The object space, moving
rectilinearly, is presented as a 3-D regular grid of
isotropic  point scatterers. The analytical
expressions for computing the range distance to
point scatterers of the object space are derived.
The complex ISAR signal, reflected from the 3-D
target is obtained by four receivers, placed on the
axes and origin of the coordinate system of
observation. Four 2-D ISAR signals, registered by
receivers appear to be four 2-D projections of the
3-D ISAR signal. The 3-D image is considered as
a set of 2-D images retrieved from the 2-D ISAR
signal projections. The image reconstruction
procedure includes both range and azimuth
compression. Fast Fourier transforms are applied
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to each 2-D ISAR signal projection to realize
range compression and azimuth compression. A
synchronized range alignment and an
autofocusing technique are applied to each
received ISAR signal projection. To illustrate the
capability of the 3-D ISAR signal model
numerical experiment is accomplished.

Spatial Correlation SAR System with
Complementary Signals

In this work a new analytical geometrical
approach in the description of the synthetic
aperture radar (SAR) scenario, and high range
resolution complementary phase code technique
in SAR signal modulation and a spatial correlation
image reconstruction procedure are suggested.
The objects on the Earth surface are depicted in a
3-D Cartesians system and presented as
assemblies of isotropic point scatterers of
different intensities in relation to their reflectivity
properties. No constraints are applied in the
determination of point scatterers’ distances from
the observation point localized on the aircraft,
moving with a constant velocity on a rectilinear
trajectory arbitrary oriented in a 3-D Cartesians
system. Objects on the FEarth surface are
illuminated by complementary phase code pulses
providing for a high range resolution in SAR
imaging. By applying geometrical summing of
signals reflected from separate point scatterers of
an object with complicated shape a 3-D model of
a SAR signal is created. A spatial correlation
image reconstruction procedure is developed. The
reference function necessary to accomplish the
spatial correlation 1is constructed on the
assumption that the observation area is presented
as a 3-D regular grid in the nodes of which
1sotropic point scatterers with identical intensities
are placed. To verify this approach to the SAR
problem numerical experiment is carried out.

Three-Dimensional ISAR Image
Reconstruction Technique with
Multiple Receivers

In this work a new three-dimensional (3-D) model
of deterministic components of ISAR trajectory
signals with linear frequency modulation is
suggested. 3-D ISAR geometry is described based
on the analytical geometrical approach. The
geometry and kinematics of the object and ISAR

observation system are described in separate 3-D
Cartesian coordinate system. The object space,
moving rectilinearly, is presented as a 3-D regular
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grid of isotropic point scatterers. The analytical
expressions for computing the range distance to
point scatterers of the object space are derived.
The complex ISAR signal, reflected from the 3-D
target is obtained by four receivers, placed on the
axes and origin of the coordinate system of
observation. Four 2-D ISAR signals, registered by
receivers appear to be four 2-D projections of the
3-D ISAR signal. The 3- D image is considered as
a set of 2-D images retrieved from the 2-D ISAR
signal projections. The image reconstruction
procedure includes both range and azimuth
compression. Fast Fourier transforms are applied
to each 2-D ISAR signal projection to realize
range compression and azimuth compression. A
synchronized range alignment and an
autofocusing technique are applied to each
received ISAR signal projection. To illustrate the
capability of the 3-D ISAR signal model
numerical experiment is accomplished.

ISAR Signal Modeling And Image
Reconstruction With Entropy
Minimization Autofocusing

BEST PAPER OF SESSION

In this work a model of deterministic components
of ISAR trajectory signal with stepped frequency
modulation based on 3-D ISAR geometry is
suggested. The object space, moving rectilinearly,
is presented as a 3-D regular grid of isotropic point
scatterers. The analytical expressions for
computing distances to each point scatterer of the
object space are derived. The image
reconstruction procedure includes both range and
azimuth compression. Cross correlation technique
and fast Fourier transform (FFT) to 2-D ISAR
signal map to realize range compression and
azimuth compression, respectively are applied.
An autofocusing technique based on entropy
minimization is implemented to each ISAR return
signal. In order to illustrate the capability of the
ISAR signal model and verify the phase correction
technique performed by entropy minimization
numerical experiment is worked out.

10

SAR imaging of a moving target

In the proposed work new synthetic aperture radar
geometry named Generalized Inverse Synthetic
Aperture Radar (GISAR) geometry is addressed.
A new three-dimensional (3-D) model of
deterministic components of GISAR trajectory
signals with stepped frequency modulation is
suggested. 3-D GISAR geometry is described by
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means of the analytical geometry. The geometry
and kinematics of the object and GISAR
observation system are described in separate 3-D
Cartesian coordinate system. The stationary
objects are presented in 3-D regular grid of
isotropic point scatterers, relatively moving with
respect to GISAR system at the velocity of the
SAR carrier. The SAR carrier is considered
unmoving placed in the origin of the coordinate
system of observation. The stationary targets are
moving at the complex velocity equal to the
geometrical sum of the target velocity and SAR
carrier velocity. The analytical expressions to
compute the range distance to point scatterers of
the stationary scene and moving targets are
derived. The image reconstruction procedure
includes both range and azimuth compression:
cross correlation technique to GISAR signal to
realize range compression and short time
frequency transform to realize azimuth
compression. A range alignment and an
autofocusing technique are applied to GISAR
signal. To illustrate the capability of the 3-D ISAR
signal model numerical experiment s
implemented.

11

A simulation model of an optical
communication CDMA system

This paper suggests a simulation model of optical
code division multiple access communication
system using optical orthogonal codes. The
simulation model provides the opportunity for
asynchronous access to the common optical media
of random number of users. The developed
simulation schema of optical CDMA system is
used for tracking the reaction of communication
system for research and analysis of different
optical orthogonal codes with various parameters
assuming of various in structure and kind noises
in the common communication channel.

12

Three dimensional Barker’s ISAR
signal and image reconstruction

In the present paper an analytical description of

three-dimensional  (3-D) inverse synthetic
aperture radar (ISAR) geometry is performed. A
model of 3-D ISAR signal with Barker’s phase
code modulation (BPCM) is created. Image
reconstruction  procedure including range
compression by cross correlation over fast time
record data and azimuth compression by fast
Fourier transform over slow time row data, is
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developed. Numerical experiment over the
simulated ISAR data with Barker’s phase code
modulation is accomplished to demonstrate the
validity of the proposed ISAR signal model and
image reconstruction procedure and the quality of
the reconstructed ISAR image.

13

SAR Ship Target Imaging by Induced
Complementary Movement

In this work a generalized ISAR approach to solve
the SAR problem for ship target image
reconstruction and recognition is addressed. A
new coordinate definition of the 3-D SAR
scenario is suggested. A new analytical
geometrical approach to define apparent yaw,
pitch and roll angle of the ship target at sea is
implemented. Mathematical expressions to
determine slant range distance are derived. The
model of the SAR signal return is composed by a
linear frequency modulated transmitted signal,
geometry and reflectivity properties of sparkling
points of the object. Image reconstruction
procedure includes fast Fourier transform range
compression and fast Fourier transform azimuth
compression. To verify the new ISAR image
reconstruction concept with respect to SAR
problem a numerical experiment is carried out.

14

Organization and Integration of
Bulgarian Maritime National
Observation And Surveillance Systems

This paper presents briefly the idea of integrated
platform to be used for unified information
exchange in the maritime domain between
interested correspondents in the European Union
(EU). The project is known as Common
Information Sharing Environment, (CISE). The
principles listed consider requirements and how-
to-build the platform developed by the CISE work
groups. A brief overview of the implemented
systems in EU, as well as national ones is
presented. Referring to the architectural vision of
CISE, the authors propose a three-layer model of
organization of different User Communities
attended to the CISE National Node. The model is
oriented towards functional use of the integrated
system. Goals and objectives resolved in the

various layers of the organizational model are
defined.

08.02.2021 Col. Assoc. Prof. Eng. Chavdar Minchev, PhD
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